Emery-Dreifuss Muscular Dystrophy (EDMD) is the third most common of the X-linked recessive muscular dystrophies. It is characterized by early contractures, muscle weakness in a humeroperoneal distribution, and
cardiomyopathy. ~ These features tend to develop independently of each other. 2 Only one other case report of a patient with this disease has been reported in the English anaesthetic literature. 3 The true frequency of EDMD is unknown4; it is less common than Becker Muscular Dystrophy (BMD), which has an incidence of 1 in 33,000 male births. 5 Emery-Dreifuss Muscular Dystrophy was once considered to be a benign muscular dystrophy because the muscular problems are not lifethreatening, however it has been recently recognized that the cardiac problems present a risk to the patient's life.l-3, 6
Case report A 26-yr-old white male science graduate presented for a testicular biopsy as an outpatient. He had recently been diagnosed with EDMD. In his past history, he had started to walk at the usual age. He always had an awkward gait and an inability to straighten his elbows. He was unable to participate in sports that required running but he was proficient at swimming. His swimming coaches informed him that his degree of elbow flexion was abnormal. He received an uneventful general anaesthetic in South Africa at the age of 6 yr for knee surgery. At the age of 15 yr a muscle biopsy and elevated serum enzymes confirmed the diagnosis of muscular dystrophy.
His second general anesthetic was in Canada at the age of 18 yr for an appendectomy. For this anaesthetic, the induction was accomplished with 0.1 mg fentanyl, 3 mg d-tubocurarine, 150 mg thiopentone, and 150 mg succinylcholine. The details of the tracheal intubation were not recorded. The anaesthetic was maintained with a succinylcholine infusion, nitrous oxide, oxygen, and enflurane. The patient's blood pressure was 110 mmHg systolic and his heart rate was 90 bpm during the procedure. His temperature was 38.6~ in the recovery room but this was thought to be due to acute appendicitis, and the recovery period was uneventful.
When the patient was in his early twenties, an ECG showed a dysrhythmia termed atrial flutter, which had a regular rapid atrial tachycardia, an atrioventricular CAN J ANAESTH 1996 / 43:9 / pp 968-71 block, and a slower ventricular rate. Genetic testing became available and cOnfirmed the diagnosis of EDMD.
On direct questioning, he denied any cramps, stiffness, or weakness of his muscles. He denied neck stiffness, gastric reflux, or a history of allergies. He admitted to smoking but he denied any respiratory symptoms. He denied any chest pain, dyspnea, orthopnea, or syncope. There was no family history of muscular or anaesthetric problems. His father and mother and two sisters were all well.
On physical examination he was of average height and weight, at 73 kg and 170 cm. His airway was assessed to be Mallampati ~Class II, and there was no restriction of his neck movement. His blood pressure was 150/70 mmHg and his heart rate was 50 bpm and irregular. Auscultation of his heart revealed that the $1 was accentuated, the $2 was normal, and there was a grade 4/6 systolic murmur at the apex. The jugular venous pulse was not elevated and flutter waves were observed at his neck. His respiratory system was normal. On examination of his neuromuscular system, the sensory examination was normal and his deep tendon reflexes were decreased. The biceps, triceps, calf, and quadriceps muscles were mildly atrophic. His muscular strength was normal and there was no muscular pseudohypertrophy. His lumbar spine displayed normal mobility. A preoperative ECG showed atrial flutter with a rate of 54 bpm.
The patient agreed to accept a spinal anaesthetic for the testicular biopsy. The monitors included an automated blood pressure cuff,.anECG monitor, and an oxygen saturation monitor. A 25 gauge Whitacre spinal needle was inserted at L4-5 while the patient was in the sitting position and 60 mg hyperbaric lidocaine was administered.,The blood pressure remained at 150/80 mmHg and the heart rate at 52 bpm during the 20 min procedure. The recovery period was uneventful and the patient was discharged several hours after the anaesthetic.
The cardiology service then investigated the cardiac status of the patient. An echocardiogram revealed normal left and right ventricular function. There was no evidence of thrombosis in the atria. There was mild mitral valve thickening with mitral and tricuspid regur-' gitation. A 24 hr Holter monitor showed a variation in heart rate from 30 to 126 bpm. The decision was made to convert the heart rhythm from atrial flutter to sinus rhythm. Overdrive pacing with a temporary pacemaker was unsuccessful; therefore cardioversion was planned. Propofol 140 mg was administered by an anaesthetist and a 200 J shock was given, which converted the atrial flutter to asystole. Temporary pacing for five minutes was required before junctional rhythm returned with atrial standstill. After 20 min, sinus rhythm returned. Because of the period of asystole and because of the natural history of the disease, the decision was made to insert a permanent VVI pacemaker set at a rate of 40 bpm. The patient has been asymptomatic for the following year.
Discussion
Emery-Dreifuss Muscular Dystrophy is a rare type.of muscular dystrophy with, typically, an X-linked inheritance, although this case was sporadic. Duchenne Muscular Dystrophy (DMD) is the most common type of X-linked dystrophy, and BMD is the second most common. We will discuss the clinical and diagnostic features of EDMD and summarize the anaesthetic considerations.
The .early appearance of contractures before the development of any muscle .weakness is unique to EDMD. The contractures typically occur at the elbows, Achilles tendons, and postcervical muscles. I Some patients also .develop contractures of the muscles of the lower back, making forward flexion of the spinal column almost impossible. 2,7
The muscle wasting and weakness initially occur in a humeroperoneal distribution. Later weakness of the hip and knee extensors and the proximal upper limb musculature also develops. 1,8 The patient usually remains ambulatory.
The severity of heart disease does not correlate with the degree of skeletal muscle involvement. Atrial conduction defects with a bradycardia are considered to be the hallmark of EDMD cardiomyopathy. 2 In asymptomatic patients, an ECG may show low amplitude P waves and a first degree heart block. These changes may progress to atrial fibrillation .or flutter and then to second or third degree heart block with a slow junctional rhythm. Atrial standstill is a pathognomonic findi,ng. 7 A ventricular cardiomyopathy may develop later in the course of the disease. The rate of progression and severity of the cardiac disease is extremely variable. Death may be sudden or caused by congestive heart failure or complications of thromboemboli from the heart. 7
In contrast to other dystrophies, female carriers of EDMD may harbour a considerable cardiac risk with advancing age even without manifesting muscular weakness or contractures. 6,7
The diagnosis of EDMD is.confirmed by laboratory investigations including muscle biopsy and histology, electromyography, serum enzymes, and genetic testing. All of the muscular dystrophies share a common histology of affected muscle that is characterized by (to vary-ing degrees) variation in fibre size, fibre necrosis and phagocytosis, and ultimately replacement by fat and connective tissue.
Elecromyographic examination of the affected muscle reveals typical myopathic features of low-amplitude and short duration potentials. 4 Elevated serum creatine phosphokinase (CK) enzymes occur in the serum of males affected with EDMD, as evidence of chronic rhabdomyolysis. 9 The CK peaks at approximately five times normal in childhood or adolescence and then declines slowly throughout adult life. m The aldolase level may be normal in EDMD even though the CK levels are elevated. Such a disparity between the two muscle enzyme values is not typical of neuromuscular disease even though this occurs in EDMD. 4.m Genetic testing confirms the diagnosis of EDMD. The disease gene of EDMD has been mapped to distal Xq28. The EDMD gene encodes a novel serine-rich protein termed emerin, which has features indicating that it may be a membrane spanning protein. ~ Genetic mapping has localized the gene for both DMD and BMD to Xp21. ~1 The protein named dystrophin, which is reduced or absent in the Becker and Duchenne forms, has been found to be normal in EDMD. l
The following discussion will summarize some of the differences as well as the similarities in management between EDMD and the other two types of X-linked recessive muscular dystrophy. The general principles of anaesthetic management of the patient with DMD are elucidated in a review article. ~3 Respiratory function is usually maintained in the patient with EDMD, because any scoliosis usually stabilizes spontaneously. 8 Conversely, the patient with DMD has increasing respiratory insufficiency with advancing age, as the truncal muscles become weaker. ~2.~3 Scoliosis may become severe in the patient with DMD as the patient becomes wheelchair bound.12 Deterioration in respiratory function after anaesthesia has been reported in the patient with DMD ~3 but this complication is not as likely to occur in the patient with EDMD. Flexion contractures of the neck and, less commonly, the lumbar paravertebral muscles in the patient with EDMD may pose anatomical difficulties for endotracheal intubation 3 and for administration of a spinal anaesthetic respectively. With DMD the skeletal muscle weakness predominates and muscle contractures are secondary to the muscle weakness. Usually, there is no anticipated difficulty with tracheal intubation in the patient with DMD. However, a possible scoliosis would increase the difficulty of locating the intrathecal space.
There is no severe intellectual deficit associated with EDMD. 3 Mental impairment may be present in up to 30% of DMD patients. Iz The presence of mental impairment makes it more difficult for the patient to comply with acceptance of the anaesthetic.
The cardiac status of a patient with EDMD should be evaluated to determine the necessity for preoperative pacemaker insertion. 3 In Smith's review, there was no mention that a pacemaker may be useful for the management of the patient with DMD. ~3 In contrast to the bradycardia and prolonged P-R interval in the ECG of the patient with EDMD, 4,13 tachycardia and a shortened P-R interval are manifested with DMD. 13 A cardiomyopathy localized to the posterobasal segment of the left ventricle is usual in DMD. j4 The patient with EDMD may have generalized cardiomyopathy, with the atria showing earlier and more severe involvement. ~4
Delayed gastric emptying has been reported in the patient with DMD. ~3,15 Deficient dystrophin may lead to visceral smooth muscle involvement of the gastrointestinal tract. 15 It is not known whether deficient emerin in the patient with EDMD could also lead to the same problem. A six hour preoperative fast and treatment with a prokinetic agent reduce the risk of pulmonary aspiration in the patient with an X-linked muscular dystrophy.
Rhabdomyolysis after succinylcholine leading to cardiac arrest has been reported in patients who were later diagnosed to have BMD or DMD. 5, 16 The absence of an elevated end-tidal CO2 and the response to therapy that did not include dantrolene distinguish rhabdomyolysis from malignant hyperthermia. Some evidence exists that patients with muscle disorders with normal dystrophin do notget anaesthesia-induced rhabdomyolysis? 6 The anaesthetist should be aware that acute rhabdomyolysis in the perioperative period can be induced by other factors besides succinylcholine, including general anaesthetics and electrolyte disorders. 9'~7 Malignant hyperthermia possibly is associated with DMD and other myopathies; 18 although genetic linkage between malignant hyperthermia and the X-linked dystrophies is unlikely, m The suggestion has been made that triggering anaesthetics should be avoided in the patient with EDMD, 3 but this is not based on substantial evidence.
Conclusion
Careful preoperative assessment of the patient with EDMD is essential, because the cardiac problems may be considerable even if the contractures and muscle weakness are minimal. A regional or local anaesthetic would reduce the incidence of the problems of drug interactions, rhabdomyolysis, and malignant hyperthermia. The type of anaesthetic should be adapted to the individual patient and to the proposed surgical procedure.
